I. Introduction
The thermoelastic martensitic-transformation in near equiatomic NiTi According to Tong and Wayman, these streaming or shimmering effects might also be expected in the case of NiTi. However, Tong and Wayman's observations have been attributed by Estrin et all? to some artifacts.
Since these pre-transformation effects are important in understanding the mechanism of martensitic-transformations, the present investigation has been undertaken to study the pre-transformation effects and to clarify the origin of the extra reflections.
II. Experimental Procedure:
All the specimens (sheets Imm thick) were solution treated at 1000°(: 
It is to be noted that, if the superlattice spots of the observed pattern of Figure 2 are ignored, the main spots form a hexagonal array. This suggests that during the transformation a {110}B2 plane transforms into a closer-packed plane. This is in agreement with the mechanism proposed by Nishiyama and Kajiwara 2l for body centered cubic (ordered CsCl or Al structures) to close-packed structure transformations.
It is to be noted that {110}<110> shear can provide the right shear strain to transform a {110}B2 plane into a closer-packed plane as shown schematically in Fig. 4 In the present case, since the martensite has a 2H-structure (ABAB ... )
and that the {110}B2 planes have already the proper stacking sequence as shown in Fig. 5 , the structural change can be achieved by {110}<110>
inhomogeneous ~ear on every other {110} plane in addition to some homogeneous Bain strain. Since the structure is ordered, extension of a/8<011> partials would be dependent on the energy of the anti-phase boundary (APB) created as well as the stacking fault. The available
,23-26 eVl ence pOlnts out t at 1 1 may e or ere up to lts me tlng pOlnt. and hardness as the ~s temperature is approached suggest that the CsCl-structure may be "softened" as the M temperature is approached. s
B. Origin of the Extra Reflections
If the extra reflections observed in the high temperature phase were associated with pre-martensitic lattice waves, one would expect to observe these reflections in the vicinity of the M temperature. s
In the present case, the M temperature in thin foils was found to be s about -40°C. Figure 6 shows a bright-field image and its corresponding selected-area diffraction pattern taken at 400°C. Very weak extra spots can be seen at 1/3{110}B2. In the corresponding image, regions of dark contrast characteristic of elastic strain field can be seen.
The observation of these extra reflections at that high temperature makes it difficult to imaging that these are related to the martensitictransformation. Figure 7 shows the (110) and (Ill) diffraction patterns and their corresponding bright-field images taken at room temperature from partially transformed specimen. The extra spots at 1/3{110}B2 in addition to extra spots at lt2{001} can be seen. In the corresponding images regions of dark contrast similar to those observed at 400°C can be seen. Figure 8 shows a bright-field image of a martensite plate surrounded by, retained high temperature phase and its correspondin.g diffraction pattern. Again, the extra spots at 1/3{110}B2 and the associated dark contrast can be seen.
These observations indicate that the extra spots are not destroyed by the martensitic-transformation.
It is to be noted that NiTi is now known to have a very narrow homogeneity 23-26 range below about 500 C Therefore, one would expect that in Ni-rich compositions which have been widely investigated, a second phase may form prior to the martensitic-transformation. The appearance of the extra reflections and the associated observed contrast suggest that this phase (expected to be Ni-rich) is ordered and highly coherent with the CsCl-structure. Individual particles could not be resolved in agreement 15 with the observations of Gupta.
Therefore it is suggested that the observed contrast is due to overlapped elastic coherency strain of very ° fine particles (less than 100A) i.e., net strain contrast as described 38 by Thomas Figure 9 shows a tentative atom arrangement in two dimensions which could account for the 1/3{110} and 1/2{001} extra reflections.
The atom arrangement in the third dimension may remain the same as in the .
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